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Abstract of JP6053597 
PURPOSE:To secure an appropriate strength 
of bonding for the implementation of the long 
life, and at the same time, reduce the variation 
of the amount of received light by making the 
height of the leads, to which fine metal wires 
are connected, substantially equal to that of a 
semiconductor laser element, and by 
arranging the leads on the left-or right-side of 
the center line of the optical axis. 
CONSTITUTIONS a semiconductor laser 
device, a light receiving element 7 has surface 
electrodes 8 and 9 and a reverse side 
electrode 10, which are made of silicon crystal. 
These electrodes are fixed on a first lead 1 
through a conductive bonding agent. Also, 
both ends of a semiconductor laser element 12 
are cut open, and reflection films are formed 
on them. This element is fixed by soldering or 
the like on the surface electrode 8 of the light 
receiving element 7 so that the main surface of 
emission is positioned in front. A second lead 
13 is provided in such a manner that it extends 
in the direction opposite to the direction of the 
main emission of the semiconductor laser 
element 12. In this case, however, the leading 
end of the second lead 13 is configured in the 
form of a crank. The surface of the leading end 
is substantially at the same height as the 
surface of the semiconductor laser element 12. 
Further, the surface is biased to the left or the 
right with respect to the center line of the 
optical axis. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]height of said 2nd lead that is equipped with the following and to which said metal thin 
wire is connected, and height of said semiconductor laser element — abbreviated — a 
semiconductor laser device, wherein it is the same and said 2nd lead is arranged to said optical 
axis center line at the left or the right. 

A photo detector laid on the 1st lead that has a positioning means. 

A semiconductor laser element which has an optical axis center line which is laid on the photo 
detector or said 1st lead of the front, and is in a position higher than an acceptance surface of 
said photo detector, and has the main emission face ahead. 

It is wrap translucency resin even about an acceptance surface formed in the surface of said 
photo detector near the rear face of the semiconductor laser element. 

The 2nd lead that separated with said 1st lead and has been arranged, said 1st [ the ] and an 
insulating frame formed around the 2nd lead, and a metal thin wire which connects said 2nd lead 
with said semiconductor laser element. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the semiconductor laser device which is easy to 

secure the optical power monitor current which is long-life and was stabilized. 

[0002] 

[Description of the Prior Art]Although many improvement of the semiconductor laser device is 
made in recent years, for example, these people show drawing 6 in it the semiconductor laser 
device for which it applied by Japanese Patent Application No. No. 138696 [ four to ]. In this 
figure, the photo detector 42 is laid on the 1st lead 41, and the semiconductor laser element 43 
is laid on it. The translucency resin 45 has covered the rear face of the semiconductor laser 
element 43, and P-type diffusion region 44 of the photo detector 42. The 2nd lead 46 separates 
with the 1st lead 41, and is established. The metal thin wire 47 is wired between the 
semiconductor laser element 43 and the 2nd lead 46. 
[0003] 

[Problem(s) to be Solved by the Invention]A deer is carried out and there is the 1 st fault that 
the life of the semiconductor laser element 43 becomes short, in an above-mentioned 
semiconductor laser device. The cause which this invention person investigated is explained. 
Since the position of the semiconductor laser element 43 is higher than the position of the 2nd 
lead 46, when carrying out bonding by a wire bonder, the compressive strength of the bonder is 
set up in the position of the 2nd lead 46 with which the stroke of a bonder becomes long and 
compressive strength usually becomes small. Therefore, bond strength required and sufficient in 
the 2nd lead 46 is secured. However, in bonding with the semiconductor laser element 43, since 
the stroke of a bonder becomes short, the semiconductor laser element 43 is compressed too 
much. Therefore, since the semiconductor laser element 43 is damaged at the time of bonding, a 
life becomes short. 

[0004]And since the 2nd lead 46 is located just under the optical axis center line 48, and the 
subemitted light from the rear face of the semiconductor laser element 43 interferes in the metal 
thin wire 47 and goes into one copy and P-type diffusion region 44, the 2nd fault of this device is 
that light income varies. Therefore, this invention is made in view of this conventional fault, and 
is a thing. 

It is securing the purpose and providing the semiconductor laser device which is long-life and 
has little dispersion in the light income by subemitted light. 

[0005] 

[Means for Solving the Problem]A photo detector laid on the 1st lead that has a positioning 
means in order that this invention might solve an above-mentioned technical problem, A 
semiconductor laser element which has an optical axis center line which is laid on a photo 
detector or the 1st lead of the front, and is in a position higher than an acceptance surface of a 
photo detector, and has the main emission face ahead is provided. The 2nd lead that left even an 
acceptance surface formed in the surface of a photo detector near the rear face of a 
semiconductor laser element with wrap translucency resin and the 1st lead, and has been 



)://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.i... 2008/08/05 



arranged is established. The 1st, an insulating frame formed around the 2nd lead, and a metal 
thin wire which connects the 2nd lead with a semiconductor laser element are provided, and 
height of the 2nd lead to which a metal thin wire is connected and height of a semiconductor 
laser element — abbreviated — similarly it provides and the 2nd lead is arranged on the left or 
the right to an optical axis center line. 
[0006] 

[Function]this invention — above — the position of a semiconductor laser element, and the 
position of the 2nd lead — abbreviated — it provides in the same height. 

therefore, the stroke of a bonder [ in / when carrying out bonding by a wire bonder / these two 
places ] — abbreviated — it becomes the same. 

therefore, the compressive strength of the 2nd lead and the bonding in each of a semiconductor 
laser element — abbreviation — it can be set as the same and proper value. Since this invention 
has formed the optical axis center line in the position higher than an acceptance surface, 
subemitted light fully goes into an acceptance surface. And by arranging the 2nd lead on the left 
or the right to an optical axis center line, the subemitted light reflected in a metal thin wire or 
the end face of the 2nd lead can be prevented from going into an acceptance surface. 
[0007] 

[Example]Hereafter, the 1st example of this invention is described according to drawing 1 and 
drawing 2 . Drawing 1 is a side sectional view of the semiconductor laser device concerning this 
example, and drawing 2 is a flat-surface sectional view of the semiconductor laser device. In 
these figures, the 1st lead 1 consisted of metallic materials, such as copper 0.2 thru/or 1.0 mm 
thick, and is made of the rectangle part 2, the notch 3, and the terminal area 4. The 1st lead 1 
has the positioning means 6 like the V character-like slot formed in the end face 5. In addition, 
the positioning means 6 may be formed in the crevice of a section abbreviation U shape, or may 
be formed in the heights of the shape of a V character, the shape of a U character, and a 
section abbreviation U shape also in a U character-like slot. 

[0008]The photo detector 7 can form the surface electrodes 8 and 9 and the rear electrode 10 
in the silicon system crystal which consists for example, of P-I-N structure. Ohmic contact of 
the surface electrode 9 is carried out to the acceptance surface 1 1 which consists of P-type 
diffusion regions, and it is formed. The photo detector 7 has adhered on the 1 st lead 1 via 
electroconductive glue, such as silver paste. 

[0009]The semiconductor laser element 12 is made of a luminous layer of GaAIAs which consists 
of an active layer and a cladding layer which sandwiches it. Cleavage of the both ends of the 
semiconductor laser element 12 is carried out, and the reflection film is formed on it. The 
semiconductor laser element 12 has adhered via silver paste or solder on the surface electrode 
8 of the photo detector 7 so that the main emission face may be located ahead. The 
semiconductor laser element 12 is formed so that more highly [ suboutgoing radiation for a 
monitor may be performed to back, and / the reflectance of a reflection film on the back ] than 
that front. The optical axis center line 12a of the semiconductor laser element 12 is formed as it 
is in a position higher than the acceptance surface 1 1 of the photo detector 7. 
[0010]The 2nd and 3rd lead 13 and 14 consisted of metallic materials, such as copper, was 
located in the notch 3 of the 1st lead 1, and is prolonged in the main emission direction and 
reverse of the semiconductor laser element 12. To the optical axis center line 12a, the 2nd and 
3rd lead 1 3 and 1 4 can be distributed to the right and the left, respectively, and is arranged. The 
2nd and 3rd lead 1 3 and 1 4 may be arranged at the left and the right if needed, respectively, the 
2nd lead 13 is formed in crank form in a tip of press working of sheet metal — the surface at the 
tip — the surface of the semiconductor laser element 12 — abbreviated — it is in a position 
which becomes the same height. 

[001 1]Both the metal thin wire 15 and other metal thin wires 16 consist of gold etc., and they 
are wired so that between the semiconductor laser element 12 and the 2nd lead 13 and between 
the surface electrode 9 of the photo detector 7 and the 3rd lead 1 4 may be connected, 
respectively. The metal thin wire 15 and other metal thin wires 16 can be distributed to the right 
and the left to the optical axis center line 12a. Other metal thin wires 17 are wired so that 
between the surface electrode 8 of the photo detector 7 and the 1st lead 1 may be connected. 
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[0012]The translucency resin 18 consists of epoxy resins, and the acceptance surface 11 of the 
photo detector 7 is formed in one near the rear face of the semiconductor laser element 1 2 at 
the wrap, the insulating frame 19 consists of polycarbonate resin or an epoxy resin, and the 
emission face of the semiconductor laser element 12 is exposed — as — a flat-surface 
abbreviation U shape — and it is formed of the transfer mold so that it may face across the 1st, 
2nd, and 3rd lead 1, each surface of 13 and 14, and a rear face. The insulating frame 19 is formed 
so that it may be located also under the crank form tip of the 2nd lead 1 3. It is to prevent the 
2nd lead 13 from this serving as a pedestal of the 2nd lead 13 at the time of wirebonding, and 
transforming it. The semiconductor laser device 20 is constituted by these parts. 
[0013]And the semiconductor laser device 20 is being fixed to the support 21 so that the 
positioning means 6 formed in the heights or the crevice formed in the support 21, and the end 
face 5 of the 1 st lead 1 , i.e., a crevice, and heights may be inserted in mutually. The optics 22, 
such as a diffraction grating, a half mirror, and an object lens, are formed in the main emission 
direction of the semiconductor laser element 12. 

[0014]Next, the 2nd example of this invention is described according to the sectional view of 
drawing 3 . Of press working of sheet metal, the 1st lead 23 was selectively formed in crank form, 
and the photo detector 7 has adhered on it. The semiconductor laser element 12 has adhered on 
the photo detector 7. the 2nd lead 24 — the surface — the surface of the semiconductor laser 
element 12 — abbreviated — it is in the position used as the same height, and monotonous 
shape is carried out. It wires so that the metal thin wire 25 may connect the 2nd lead 24 with 
the semiconductor laser element 12. The 1st and 2nd lead 23 and 24 is formed in the insulating 
frame 26 by the wrap in one. It is shown that the same thing as the number of drawing 3 and the 
number of drawing 1 and drawing 2 is a same part. Although the tip of the 2nd lead is made into 
the shape which raised the position selectively in the 1st example as mentioned above, the 1st 
lead is made into the shape which lowered the position selectively in the 2nd example. 
[0015]Next, the 3rd example of this invention is described according to the sectional view of 
drawing 4 . The 1st lead 1 is formed in plate-like, and the photo detector 7 and the 
semiconductor laser element 1 2 are laid one by one on it The 2nd plate-like lead 27 is arranged 
at the height same in the 1 st lead 1 and abbreviation. If the submount 28 was the silicon which 
had boron etc. added, it became, and it has adhered on the 2nd lead 27. and the surface of the 
submount 28 — the surface of the semiconductor laser element 1 2 — abbreviated — it is 
provided as it is in the same height. It wires so that the metal thin wire 29 may connect the 
surface of the submount 28, and the surface of the semiconductor laser element 12. The 1st and 
2nd lead 1 and 27 is formed in the insulating frame 30 by the wrap in one. Although press 
working of sheet metal which provides a level difference is unnecessary for the semiconductor 
laser device of this example to a lead like the semiconductor laser device of the 1st and 2nd 
example, it needs to lay submount and becomes high in cost. 

[0016]The 4th example of this invention is described according to the sectional view of drawing 
5. The photo detector 31 can form the surface electrode 32 and the rear electrode 33 in the 
silicon system crystal which consists for example, of P-I-N structure. Ohmic contact of the 
surface electrode 32 is carried out to the acceptance surface 34 which consists of P-type 
diffusion regions, and it is formed. The photo detector 31 has adhered on the 1st lead 1 via 
electroconductive glue. 

[0017]The submount 35 consisted of silicon etc., could provide the surface electrode 36 and the 
rear electrode (not shown), and has adhered on the 1 st lead 1 with electroconductive glue. The 
semiconductor laser element 12 is being fixed by alloying with the surface electrode 36 of the 
submount 35. Thus, the semiconductor laser element 12 is laid via the submount 35 on the lead 
1 of the 1st ahead of the photo detector 31, and that optical axis center line 12a has it in a 
position higher than the acceptance surface 34, and it has the main emission face ahead. 
[0018]The translucency resin 37 is formed in the wrap from [ near the rear face of the 
semiconductor laser element 12 ] to the acceptance surface 34. As mentioned above, since the 
semiconductor laser element 12 and the photo detector 31 are detached and it lays on the 1st 
lead 1, the temperature of the photo detector 31 seldom goes up by the rise in heat of the 
semiconductor laser element 12. Therefore, since the light-receiving characteristic (monitor 
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current value over light income) of the photo detector 31 is stabilized, monitor current is also 
stabilized. 

[001 9]A crevice may be formed in the lead other than this example, a photo detector may be laid 
on the crevice, and a semiconductor laser element may be directly laid on the 1st lead of the 
front, and as an optical axis center line is in a position higher than an acceptance surface, it may 
provide. 
[0020] 

[Effect of the Invention]As mentioned above, this invention forms an optical axis center line in a 
position higher than an acceptance surface, and can fully secure the light income to an 
acceptance surface from the rear face of a semiconductor laser element by a wrap by 
translucency resin to an acceptance surface. 

[0021]this invention — further — the position of a semiconductor laser element, and the wiring 
position of the 2nd lead — abbreviated — it provides in the same height. 

therefore, the stroke of a bonder [ in / when carrying out bonding by a wire bonder / these two 
places ] — abbreviated — it can be made the same. 

therefore, the compressive strength of this 2nd lead and the bonding in each of a semiconductor 
laser element — abbreviation — it can be set as the same and proper value. Therefore, since 
the bond strength to the 2nd lead and semiconductor laser element is required and fully 
securable, there is no possibility that a metal thin wire may separate, in the 2nd lead and 
semiconductor laser element. And since excessive compressive strength is not added like the 
former to the semiconductor laser element which has an active layer which is easy to damage 
near the surface, and a semiconductor laser element is not damaged, a life becomes long. 
[0022]And since the subemitted light which pierces through translucency resin and advances 
when this invention arranges the 2nd lead on the left or the right to an optical axis center line is 
reflected at neither a metal thin wire nor the end of the 2nd lead, the catoptric light pierces 
through translucency resin again, and does not go into an acceptance surface. Therefore, since 
the light income to an acceptance surface is stabilized and the stable monitor current by a photo 
detector is acquired, the output control of a semiconductor laser element becomes exact. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a side sectional view of the semiconductor laser concerning the 1st example of 
this invention. 

[Drawing 2] It is a flat-surface sectional view of the semiconductor laser concerning the 1st 
example of this invention. 

[Drawing 3] It is a side sectional view of the semiconductor laser concerning the 2nd example of 
this invention. 

[Drawing 4] It is a side sectional view of the semiconductor laser concerning the 3rd example of 
this invention. 

[Drawing 5] It is a side sectional view of the semiconductor laser concerning the 4th example of 
this invention. 

[Drawing 6] It is a side sectional view of the conventional semiconductor laser device. 
[Description of Notations] 

I and 23 1st lead 

6 Positioning means 

7 and 31 Photo detector 

I I and 34 Acceptance surface 

1 2 Semiconductor laser element 
12a Optical axis center line 
13, 24, and 27 2nd lead 
15, 25, and 29 Metal thin wire 
18 and 37 Translucency resin 
1 9, 26, and 30 Insulating frame 



[Translation done.] 



web cei eiie?atw u=http%3A%2F%2Fwww4.i... 2008/08/05 



(19)0*HfrsWr C J P) 02) & §fl ^ *f & $H (A) (U>WfrtH«fiH#9 

#H^F6-53597 

(43)&MB ¥$6^(1994) 2^25 B 



(5i)intci. 5 itsijiB^ /t^ies*^- fi mm*m 

HOIS 3/18 





WBPF4-202378 


(71)£§IA 


000001889 










(22)&®tB 


¥^4^(1992) 7 ^29 B 




*ffi&nftW&m 2 T B 5 # 5 






(71)tBBA 


000214892 
















Mt»ABntntf3rjfr 3 T!201#& 






(72)3§HJ^r 


*-6 ®* 
































B®M^TUffi^3Tg201#iiii 
















#S± SEP 



(54) isemax&i ¥mfr^-?m: 



(57) [£»] 

i © y - k t mtixmw £ ft/cH 2 o y - k *Rrt 5 . 
^2<Dy-Kojsfflia^$tifc^#i, *m 



20-. ( o 

N g ' -18 




©jtufSH l © y - K±»OW* iid»oiif|ES3t*^©S 
ft® J: t) i«f;W£S(efcS3t#*<k§^ ti»o«r^fc± 

^©^ffififf e>inES3t*^ ©SB i-ffM £ ftfcg 
ft®* t?&s 5 mmmm t , uasse i © y - k t ttn 

TE«SHfcKS2©y-Ki, IWEJSi, H2©y-K 

©jsai^$£^d&i#i, ffle.*mi"-?**t 10 

[OOOl] 

[j!fU:©*iJffl#l?] »Jfi##©:ftv^ogc£Lfc 

S 0 20 
[0 0 0 2] 

,[^*©e^] mvf^-rmm&m%< 

1 3 8 6 9 e^fcTWKUfc^Wftu-iFSgRfcHefc 

r©|H(rKT, »l©y-K4 1 ±1^**^4 

tlT^S 0 4 3©*SfiS*Sirf4 2 

OPllltlfcfi*4 4ta*ttliril4 5as«oTV^. » 

2©y-K4 e^ffioy-K4 1 trntixm-fhtix 

1^5. iN»*^-f , * : f4 3t*-2©y-K4 6fc©W 30 
[0 0 0 3] 

< ft s t ^ 5 0 1 nx&tfbSo *m%&%w Lftm 
mmwtZo if*^-4 3©{4E^^2©y 

- K4 6©fiSi (J !7^-t#y^-T#> 

4 5 B»5l«as/jN £<ftSH2©y-F46 
y*-©Mi«R££ftT^So *©itfcf!2©y 40 

- K4 6 Ttt ! KS«>o+^4#y7 f w y^a*#*ft3 

mi-4 z&i$>Tjym\dik%istiz><Dxm&im< 

ft So 

[0 0 0 4] ^LT*gS©M2©^[i^2©y-K 

#:i^-if^4 3©^ffi^b©@iJffiW7t^Ji«4 7 
K^LlSlk P®tt»fi«4 4ir.A5©-e, 50 



#l¥6- 5 3 5 9 7 

2 

fff>o<1refcSo lot, *»Wtta»d»5ft*©^jS 
Id6*-C 4 * ftfc t> ©T'fe 9 , lift w y 

feot ©/>4v^ftu— !fSJi*ffitt1-5 *>©-?*> 
S a 

[0 0 0 5] 

{£»**¥®Sr#t5^l©y-K±lr 
1 © y - K±fc«S£ft;&»o£ft$^ ©gftjgj; t) 

m%ti^%m^<D%mm&$Mz j §:%mitx*mD 
mjtmtm t. % 1 © y - k t mtixmw s ftfc» 2 © 

y-K*Rtt5. JRl, *2©y-K©HiHfc»j*i**L 
5&JH»l*l£Rtt5. *LT&M»it^g^3ft3£2 

© y - k©* $ t is-^m+m £ mpi c us 

ttfro$B 2 © y - K*#**&»fc#L-C£X*fc&fc:E 
Bt5t>©T-fc5 0 
[0 0 0 6] 

IftUB] #3BKW:±a&©8&fc, 2N»#u— 

t ft 2 © y - k©&b £b&h en § \mn s r i t i 

BfldfcttStfy*'-©* ho-^WCtftSo ft 
fc, JS2©y-Ki¥#fr^-1f|f^©^ftmW£tt 

£tS r £ d*T*£ S 0 Hfc*»Wtt#**fc*&S#Si 
J:!>i«irHa:ltfc:RttT^5©-C, iJtUW3t^+^lciS3t 
ffilcAS, *LTSS2oy-Kt*«lfi*K:*tL-C£ 
XI±*!-Eg1-S*tJ;^ ^l«^2©y-K© 

So 

[0 0 0 7] 

MM] EIT, *^©^i^*M^mi tE!2l^ 
v^t5„ @ l f4*^JS^[^S^«^^-ifg»© 

KrffiH-efcSo -^^©nit^-c, ^l©y-KK±* 

**0. 2 75M1. OmmOSICiM^bi?^ 

ffi^2tm^3iSi^4^ib-e#T^So ^i©y 
- K i iiSffi 5 lcffM$tifcv^ffi©1i^it^*^ 

R6*^TLTV^. ^©teidfiB*fe^S6ilU^ffi 
T*t), Kfiin»3*ttO|!fl»K:^LTtft<Xtt:V^ 

^> um mffl&=<&kv>m\mtfL\,x%>&.\\ 

[0 0 0 8] g3t*^7tt«|*.tfP-I-Nfl|ifii»b4 

5->!)n y ^^ H H B m^iB«ffi 8 , 9 t SESS 1 o 
it b htz t © -e fc s o ^S«S 9 ti p SMitig^ ft 
SS^ffil 1 i*- $y^SS«!L-C^$^-C^5. S 

y-Kl±ic|at$i^TV^So 



3 

[0009] mfcis-fm 1 2 gffii t 

ZtlZ&ts? 7 v Kli»e>45G a A 1 A s ©3§ftf^ 

^©±(cKN1g»&£trtv^„ ilMlftu— 
2l4B(r*^±ttlltSi^ffifll-t-5ai^, Sft§i?^7©Sffi 

WfrftSSSfc, tffi©KMlI©KtW(ii]ffi©^;ftJ; 

BfciSV^fc^#$;h/C^3. ^J»ftU--f§jS^l 2© 

3tttf'L« 1 2 a ligftSfr?- 7 ©^ftffi 1 1 i 5 %\^$L 
[00101 »2, «3©U-K1 3, 14\ffi$<D& 

mm>t>% 9 , * i © y - k i ©§j^#$b 3 wse 

U l 2<D±a}M^i^lcMU ? T^ 

5. &2, &3©y-Kl 3, 1 4lift«|tpif«l 2 a 
K#LT\ ^ft€ft£i£(dl9#ttfetLTES£ftT 

SfciKRfcJSCT, 02, J(S3©!J-K13, 1 
^^JxWfefctffcEfiSHTfc&K 02©y-R 

*©5fc*©£aitt^*fcw-1f*7 1 2©lSffiiB&^C 

[0011] &Jftjfflift 1 5 kitiXD&WMB 1 6 fi*fc& 

ztiztvmftis—ftt 1 2 tH2©y 

— K 1 3 t ©ill fc,£0«§M+ 7 ©«lffi 9 t % 3 

©y-Ki4i©p B TO^siiM§£ft-a^o & 

WkWSk 1 5 Hi&©&!MI 1 6 iifttt^kH 1 2 a \ZM 
ttSft** 7 ©Scffi«S 8 i 3? 1 © y - K 1 i ©PI £g 

[0012] mm-mm i s ouK^^«rjji^b 

^gftu-t'pff^i 2 o*iBiEfl?*» e,3fe3fc5Tf- 7 
1 9 tt«*.n#y hWJiixtt3i#*v«f/ii^ 
fc¥iin*3*ttfc, *»oj(Si, *2 x JK3©y-Kii 

1 3 t l4©#^ffitlffi^tf1iHh7>^7T^ 
-^KklioT^StlTV^S. *6&#1 9tt£2©!> 

Sti/t^S. rn(iy^ir#>rV>^Bflc02©y- 
Kl 3©I^^ioT, JR203J-K1 3tfS»t5© 

[0013] ^lt^*2 i mmzKtc&mxnm 

» i: * l © 5 - K 1 ©Sffi 5 [cflM Sftfcfttt&fc^g 

6, t4fc*>l!nSIJXIiiaa5SrH:«)^5filt, Wl^- 

[0 0 14] ftK#«W©!&2!8ftfl$rB3©Sn5Bfc 



(3) ^§B¥ 6-5 3 5 9 7 
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#H*£:h/T^5. 02©y-K2 4te^©IW^# 
^Wif^l 2©Sffimi^Ca££&5ftg!ifc 

if ** 1 2 t W, 2 © y - K 2 4 *gft"t-5flilciEi» £ ft 
T^5 0 fii#2 6#Il, 02©y-K23i24^r 
H*Wfctt5*fcRite>*iTi^5. 12 3 ©#-§-£01, 
02©#^i|Rli:t©tt^-gl5p n p^fe5*^1-o ±$ 
10 ©fllfclg 1 HifiW-CH:, 0 2 © y - K©3fe**s»^ttfc 

1 i> — K*SBP^«Jfcfir«SrT^fc^^tC$*L-CV^So 
[0 0 15] ^^*^©03^ffiM^IH4©ffiTffiEIll 
^^BJt5„ 01©y-Klfi¥fi»^J&£ft, * 

©±idi&, %.m=?7 t*mfrv-vm=f-i 2 mm 

Sft-C^S. ¥®R©*2oy-K27*s|Slto!J-K 

Wo^ffl^fev/^W^/j;^ 02©y- 
K2 7±[C@5f £tvO^ 0 *LTfr7V?yh2 8© 
20 ^jgf±^*«: u— If jTf - 1 2 ©^ffi t mm m £ lc $> 5 
tttfcRttfeft-C^S, ^M«2 9^-y-^Vr^y j.2 8 
©^ffii^fru-if^l 2©*ffiSrStt-r5«i^E 
»$;h/0^. f6i#3 0is|l, H2©y-Kl£2 

mi- y - Kfc&llfcRttsyi^flnia^&g^ ir 

[0016] %.\z*m<o%4mmmm5<Dmm®\z 
30 $1^1-5, gft«* 3 iimmp- 1 -Nflfifci* 
f>*5->^ ^^ H B B icmmmm 3 2 t 3 3 * 

5„ S3fe«^ 3 1 fi««ttgt^J^^LT0 1 © y — K 
l±tc@t$tlTVN5 0 

[0 0 17] t^V^^hS 5tt*>y =X|i*»b«!J« 

-CV>5„ *ifti/-f *f l 2(lf h 3 50^ 

©«|C, ^^U-if^l 2iig)t«^ 3 1 ©M*© 
01©y-Kl±lc-y-7V^y h3 5lr^LT«g$ 
^©)fe$ft*'L«l 2 a figftffi3 4 J; ^fSvHietc 

[0018] Sftttffjg 3 7 f4^^l^-if^ l 2 © 
tffifi^t^ffi 3 4 * XM 5 ^t-ffM $ tlX\ ^ „ 
±^©«^, l 2 fcS*«^F-3 1 IrK 

LTi!l©y-Kl±^S1-3©T\ ^fri/-if^ 
^ 1 2 ©?ag±#(c i 19 3 1 <DEMifi& V ±# 

50 fttS*3|f^3 l©S3t#tt (S7fe*l-»t5 
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[0019] jfnwwm^ y - him$i>zfML% 

[0 0 2 0] 
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[0 0 2 1] #£Wl*3Efc, ^i»tf^-if$*<0{fcfi£ 

» 2 <t> y - k (D&mm*m® $ fc&it a r t ic i 
19, 7>(*r-tfy?--v$yj t 4yy't&i&, r©2 

^■Cti. ttfc. r»^2©y-Ki^*u-1fti L 

y - k*s itf^ftu— ftR-^nXy? 4 
^u-ifarf-KiftT, mmmwtiz®Mfo\ 20 

-if LT«*©*til«ftBIKiue^lPfc fe ft 

[0 0 2 2] *LT*38Eli»2©y-Kfr#K*4>* 
v^TJlfTt5Mait3t^*«PH(rti(S 2 © y - KOJKBJ 

*&*££U S3t*^J;5g?£Ufc*=^««t^#e> *30 



[0023] b-, *%wte¥^$^— fmwom 1 © 
[inffi©^¥ftmBj] 

[@ 1 ] *%W<d% 1 ^MiK^S^^^-^roflW 

IH2] *m<o%imMmz*m#i'--fnsm 
[m 3 ] *»K©^2HH09i^5^ftu— r ©ffljE 

[0 4 ] 3 |«J!c#,5^2*ft f ©ft IB 

»rKI2|-e&5. 

[m 5 ] *m<D%4mMmz*mti'-?<owm 
[He] as*©**^— mmmmmmm^foZo 

I, 23 »ioy-K 

6 {fcEftfc^g: 
7,31 gftH ^ 

II, 34 gftffi 
12 JNfflEU-if#^ 
1 2 a 

1 3, 2 4, 2 7 UJ20JJ-K 

15, 25, 29 &mmm 

18,37 ^3tt4^Bg 
1 9, 2 6, 3 0 BBW 
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